
(12) United States Patent 

US007813934B1 

(10) Patent N0.: US 7,813,934 B1 
Chung (45) Date of Patent: *Oct. 12, 2010 

(54) TRACKING APPARATUS AND METHOD, AS (52) US. Cl. ...................................... .. 705/1; 340/572.1 
FOR AN EXHIBITION (58) Field of Classi?cation Search .................... .. 705/1 

See application ?le for complete search history. 
'75 ~ I _ . - ( ) Inventor. ?g’? KWong Tar Chung, Princeton, NJ (56) References Cited 

U.S. PATENT DOCUMENTS 
(73) Assignee: Avante International Technology, Inc., 

Princeton Junction NJ (Us) 4,636,950 A * l/l987 Caswell et a1. .............. .. 705/28 
4,791,655 A 12/1988 Nagata et a1. 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 _ 
U.S.C. 154(b) by 2343 days. (Con?rmed) 

FOREIGN PATENT DOCUMENTS 
This patent is subject to a terminal dis 
claimer. WO 97/48040 12/1997 

(21) Appl.No.: 10/365,803 
OTHER PUBLICATIONS 

(22) Filed: Feb. 13, 2003 
Yacoob, Yaser WO 97/48040.* 

Related US. Application Data (Continued) 

(63) Contmuatlon-m-part of appl1cat1on No. 09/975,370, Primary ExamineriManheW S G an 
?led on Oct. 11, 2001, noW Pat. No. 6,657,543, appl1- . . . 

. . . . . . ASSlSZLlI’lZ Exammer4Garc1a Ade 

cation No. 10/365,803, W111C111S a contmuatlon-m-part . _ 
f 1, t, N 09/854 722 ?l d M 14 2001 (74) Attorney, Agent, or Fzrm4Clement A. Berard, Esq., 

0 ap? ltcalgon6 6 9 5 4 ’ ’ e on ay ’ ’ Dann, Dorfman, Herrell & Skillman, PC 
noW a . o. , , . 

(60) Provisional application No. 60/240,748, ?led on Oct. (57) ABSTRACT 
16, 2000, provisional application No. 60/243,640, 
?led on Oct. 26, 2000, rovisional a lication No. . . . 
60 /2 4 5 596 ?led on N033 2000 prolzgsional app1i_ Apparatus and method are useful for conducting an exh1b1 
Cation I110 80/248 45 4 ?led’ on NO’V 14 2000 rOVi_ tion at Which visitors visit plural booths and/or stations at 
Sional a 'hCatiOn’NO ’ 60/25 5 1 62 '?leé on D’; 13 Which a PDA and an encoded tag reader are provided. Exhibi 
2000 rglzlisional a lication 1:10 6’0/260 849 ?le'd OI; tor information is stored in a memory of the PDA. An encoded 
Jan {(1)3 2001 rovilglijonal a lica'tion NO’ 60 A 0 4 017 tag issued each visitor includes a memory from Which infor 
?lea O’n Ju1’p9 2001 rgsisional a 'lication’ NO’ mation may be transmitted and/or into Which information 
60/305 686 '?leli on 1111 p16 2001 roligsional a 1i; may be stored. Stored information may include visitor infor 
Cation I110 80/323 514 ?led’ on Se’ p 19 2001 Fog/L mation, exhibitor information, visit information, product/ ser 
Sional a 'hCatiOn’NO ’ 60/405 093p'?1eé on A’up 21 viceinformation and/or data items.The PDA and encodedtag 
2002 pp ' ’ ’ g' ’ reader communicate With the encoded tags and communicate 

' directly or indirectly With one or more processors that process 

(51) Int_ CL the information, e.g., for providing a report. 

G06Q 99/00 (2006.01) 
G08B 13/14 (2006.01) 28 Claims, 14 Drawing Sheets 

100 10 
f .1 

no 200 
_ DISPLAY CHEEARD 

SMART CARD 

m VISITOR 
INPUT MEANS 220 210 

ELEADTRACKWG * ------------- - rrqqisselxgfw 
MACHINE 222 MEMORY _\ 

Mei/T6185‘: 214 

\160 \rvo i142 E 

...... _.+ VISIT RECORD PRINTER \140 

___/_'——' 



US 7,813,934 B1 
Page 2 

US. PATENT DOCUMENTS 6,418,372 B1 7/2002 Hofmann 
_ 6,421,013 B1 7/2002 Chung 

4,931,788 A 6/1990 Crew/19k 6,427,073 B1 7/2002 Kortesalmietal. 
4,968,873 A 11/1990 Dethloff er 91- 6,427,913 B1* 8/2002 Maloney ................... .. 235/383 
5,051,565 A 9/1991 wqlfram 6,466,970 B1* 10/2002 Lee 6161. 709/217 
5,221,831 A 6/1993 Ge_1SZ1eT 6,512,478 B1* 1/2003 Chien .................. .. 342/357.09 
5,257,011 A 10/1993 B91891 6,574,166 B2 6/2003 Niemiec 
5,259,025 A 11/1993 Monroe er a1~ 6,657,543 B1* 12/2003 Chung ................... .. 340/573.1 

5,272,318 A 12/1993 69mm 6,671,563 B1 12/2003 Engelson 6161. 
2153x151; A Z1332 2113111190 6,696,954 B2* 2/2004 Chung ................... .. 340/572.7 

, 1 6,720,865 B1 4/2004 Forster et al. 
5,401,944 A 3/1995 Bravman et al. 6,883,710 B2 4/2005 Chung 
5,412,727 A 5/1995 Drexler er a1~ 6,912,398 B1* 6/2005 DOIIlIlltZ ................... .. 455/461 
5,465,082 A 11/1995 Chm 6,961,000 B2 11/2005 Chung 
5,566,327 A 10/1996 Sehr 7,098,793 B2 8/2006 Chung 
5,627,517 A 5/1997 Theimer et al. 7,158,030 B2 1/2007 Chung 
5,650,768 A 7/1997 Eswaran 2001/0028308 A1 10/2001 De La Huerga 
5,661,470 A 8/1997 Km 2002/0016739 A1 2/2002 OgasaWara 
5,675,628 A 10/1997 Hokkanen 2003/0216968 A1* 11/2003 Barnhart .................... .. 705/14 
5,682,142 A 10/1997 Loosmore etal 2006/0173781 A1* 8/2006 Donner ...................... .. 705/50 
5,732,401 A 3/1998 Conway 2006/0192003 A1 8/2006 Chung 
5,845,264 A 12/1998 Nellhaus 2007/0136154 A1 6/2007 Chung 
5,875,434 A * 2/1999 Matsuoka e161. ........... .. 705/28 

5,886,634 A 3/1999 Muhme OTHER PUBLICATIONS 
5,887,176 A * 3/1999 Grif?th e161. ............. .. 713/320 . . “ . ,, 

5,914,671 A 6/l999 Turtle grggigérsie SolutionS, RFID Standards Buoy Packaglng , Jul. 2001, 

i $235131: a1‘ gfgglggsle Solutions,“PackagersThinkOutsidethe BoX”,May200l, 
5’963’l36 A 10/1999 0 BIN-3n Frontline Solutions, “RFID Baggage Tracking Solution Helps Keep 
5,971,279 A 10/1999 Raistrick et al. ,, 

SFIA Secure , Jul. 2001, 4-Pages. 
5,979,941 A 11/1999 Mosheretal. . . “ ,, 

Frontline Solutions, Standard Response , Jul. 2001, l-Page. 
6,002,344 A 12/1999 Bandy etal. . “ 

- Avante International Technology, Inc., HoW Does Leads-Trakker 
6,077,106 A 6/2000 MlSh W kt E h th V1 f E hm dV. .t ,,,, 2002 
6,078,928 A 6/2000 Schnase 61111. gglgeg’ I‘ an“ e “es or X “man 18‘ Org‘ ’ ’ 

6’l00’804 A 8/2000 Brady et 31’ Leads-Trakker Web Pages, http:/WWWleads-trakkercom/ Printed 
6,111,506 A 8/2000 Yap 61111. 

Nov. 18, 2002, 18-Pages. 
6,112,240 A 8/2000 Pogue et al. . . 

Internet Archive Wayback Machine, WWW.trakkers.com, search and 
6,139,495 A 10/2000 De LaHuerga h. f M 10 2000 S 22 2001 dF b 4 2002 8 
6,150,942 A 11/2000 O’Brien glcgésve Pages of ay , , 9p. , an e . , , 

>1< . 

6’222’452 Bl 4/2001 AhlStr-Om et al' """" " 340/5721 Trakker Technologies, Inc., WWW.trakkers.com, WWW.trakkers.corn/ 
6’232’877 Bl 5/2001 Ashwm d 1111 1 trakk m/ d 111 htmlM 18 2004 
6,255,951 B1 7/2001 De LaHuerga 19“; “CS' m’WWW' ers'co Pro “CS OW' ’ ay ’ ’ 

6,285,342 B1 9/2001 Bradyetal. ages‘ . . 
- - - Avante International Technology, Inc., Website WWW. 

6,287,765 B1 9/2001 Cubicciotti 1 dr tr. 31 t P. tdJ 22 2004 up 
6,294,997 B1* 9/2001 P21131016 e161. ........ .. 340/572.1 ea e “W sysem'com’ me “n; ’ ’ ages‘ 

. European Patent Of?ce, Supplementary European 
6’294’999 B1 9/2001 Yan“ et 31' Re OITiA llCatlOIl N0 EP 018414” Jun 9 2009 2 a es 
6,366,777 B1 4/2002 Uusitalo P pp ' ’ ' ’ ’ pg ' 

6,397,190 B1 5/2002 GoetZ * cited by examiner 



US. Patent 

100 
K 

Oct. 12, 2010 

10 

DISPLAY 

VISITOR 
INPUT MEANS 

m 
LEAD TRACKING 

MACHINE 

\160 

FIG. 1 

TOUCH SCREEN 
DISPLAY 

150/’ 

160/ 

PROCESSOR 
AND 

MEMORY 
MODULES 

C KEYBOARD 
x120 

FIG. 2 

Sheet 1 0f 14 

200 
CHIP CARD 

SMART CARD 

US 7,813,934 B1 

PROCESSOR 

i142 
VISIT RECORD 

PRINTER 
—-—-/___—_ 

PRINTER p140 



US. Patent Oct. 12, 2010 

[100 110 
f 

Sheet 2 0f 14 US 7,813,934 B1 

SYNTHESIZED 
VOICE 

GREETING 

“THANK YOU 
FOR VISITING 

AI TECHNOLOGY, 
MR. JOHN DOE.“ 

II II II II 
120 P/ 

150/ 
SMART TAG 
READER _l7_0 

172A- 1~/ 

170-A 

172A-3 

FIG. 3A 



US. Patent 0a. 12, 2010 Sheet 3 0f 14 US 7,813,934 B1 



US. Patent 0a. 12, 2010 Sheet 4 0f 14 US 7,813,934 B1 

10-1M (100-1 ‘(1 O2100-2 ijfqg-N 
REGISTRATION sTATIoN sTATIoN sTATIoN CHECK 

sTATIoN "13 #1 #2 N OUT 

sTATIoN 

I A I J_I—2OO \[__| I ‘I 
M L_l CS 

3 U 3' 0 
coMMUNIcATIoN MEANS 

LcM 
Q CENTRAL 

PROCESSOR /_ CP FIGURE 4 

FIGURE 7A PERMANENT APPLICATION RELATIONAL 
NUMBER SPECIFIC DATA CHECK 

24H 244a1 244b-\ 
vIsrroR ID WRITE-BACK 

SEGMENT SEGMENT 

12$)’ PERMANENT APPLICATION- RELATIONAL TAG CODING 
NUMBER SPECIFIC DATA CHECK NUMBER IDENTIFIER 

FIGURE 7B LIST LIST LIST LIST 

K 1242 \'-l 244 K1246 \1248 

FIGURE 7C PERMANENT RELATIONAL TAG CODING 
NUMBER CHECK NUMBER IDENTIFIER 

l 2 LIST LIST LIST 

K1242 L1246 k—‘1248 



US. Patent 0a. 12, 2010 Sheet 5 0f 14 US 7,813,934 B1 

FIGURE 5A 

SYNTHESIZED 
VOICE GREETING 

FIGURE 5B To CALL FOR 

VISITOR TO THE 

SPECIFIC KIOSK 

(1004a 
KIOSK 

IOO-lb K100-10 

170”/\ READER DISTRIBUTION MODULE 

ANTENNA ARRAY WITH 

ALL-ORIENTATION TAG 

READING 



US. Patent 0a. 12, 2010 Sheet 6 0f 14 US 7,813,934 B1 

f'LTR-l _ 
fRwl r-LP-l c§-1 

LEAD TRACKING VISIT LOCAL 
RETRIEVAL MACHINE #1 - SMART CARD __ PRINTER 

DECODBR/WRITER O 

fLTR-2 Rw 2 
f ‘ LP-2 CS‘? 

LEAD TRACKING VISIT LOCAL 
RETRIEVAL MACHINE #2 -— SMART CARD F PRINTER o: 

DBCODER/WRITER , 
PO 

CS~N 
LP-N J 

LOCAL 

[LTR-N PRINTER 1°? 
fRW-N I PO 

LEAD TRACKING VISIT L 
RETRIEVAL MACHINE #3 SMART CARD 

DBCODER/WRITBR 

CHk 
HUB 

CF I 
\~ LOCAL AREA 

FIG, 6 NETWORK/CENTRAL 
COMPUTER 



US. Patent 0a. 12, 2010 Sheet 7 0f 14 US 7,813,934 B1 

READ sMART TAG 

L L1 200 
V DECODE /'—1205 CROSS-CHECK 
“APPLICATION “APPLICATION 

sPEcIFIc” SPECIFIC” 
DATA AND i DATA AND 
“CHECK. “PERMANENT” 
NUMBER” NUMBER 

\/I2I0 CONFIRM 
MATCH /'l230 

1220 -> 

F1215 I _ CROSS-CHECK ALERT/ALARM 
REPORT “PERMANENT” __> DIscREPANcY r1232 

“APPLICATION NUMBER AND 

-sPEcIFIc” “CHECK ——> ——-—> 
NUMBER” LINK vIA 

DATA AND BETWEEN —> INTERNET ,4234 

ALERT/ALARM DATABASE AND 
IF SMART TAG, 

DIscREPANcY CONFIRM OR !_> DISPLAY DATA 
ALARM 0R DEFAULT "1236 

FIGURE 8A 



US. Patent 0a. 12, 2010 Sheet 8 or 14 

1200 
J 

READ SMART TAG 

SEPARATE 
ENCODED DATA AND 

RELATIONAL ENCRYPTION CODE 

DATAAND ENCRYPTION CODE. 

RESULTS 
FROM 

DATABASE 

US 7,813,934 B1 

1220' 

' 1234' ' 
DISPLAY 
WARNING CHECK 

AND SEARCH ‘ (VIA LAN 

OR WAN) 
DATABASE 

1215 

1230 123 8 
‘ X 1 2 

DISPLAY DATA AND STORE DATA AND 
CONFIRM ENCRYPTION CODE CI-[ECKPOINT 

MATCH. LOCATION 

FIG. 8B 



US. Patent 0a. 12, 2010 Sheet 9 0f 14 US 7,813,934 B1 

VISITOR REGISTRATION FORM 300 320 

3 to K} 1 5 v IssuE EADGEs 

ONSITE WITH sMART 

IssuE BADGES REGISTRAUON TAG 
WITH sMART 

TAG. 

\ A0 / 
SMART TAG ACTIVATES LEADS-TRAKKERTM 

[405 (INTERACITVE REQUEST FoR INFORMATION) F3 50 
' + 

LOCAL A » WRITE DATA TO SMART TAG. 

NETWO‘ ‘25K vIsIT0R SELECTION OF 
INTEREsTs AND 3 60 

308 AcTIoN REQUEsTs ‘V F 
/_ PROVIDE VISIT REPORT 

COMPUTER 

RECORDING AND + 
TABULATING OF 340 _ 

PRINT OUT ‘"5" TAKE—IN sMART TAG. 
REGISTRATION RECORD 

INFORMATION. r 
345 370 

3 80 

FIGURE 9 



US. Patent Oct. 12, 2010 Sheet 10 0f 14 US 7,813,934 B1 

PRE-REGISTRATION ON-SITE REGISTRATION 

S l—— 8 REGISTRATION 
400 405 PROCESS 

ISSUE ENCODED 
SMART TAG BADGE 

l 
VISIT BOOTHS, 
ENTER DATA r415 

l 
_____________ __ WRITE DATA 420 

TO BADGE I’ 

§ l ATTEND 

410 

> EVENT(S) 
SPECIAL EVENT r42 

ACCESS 5 

§ l 
5 WRITE DATA 
:‘ """""" “ TO BADGE [430 

445\ g Y i 

ACCESS READ DATA r440 
DATA 
B ASE / FROM BADGE 

PROCESSOR 1 

REPORT f45() > (EXIT) 
l PROCESS 

COLLECT 
SMART [455 
BADGE 

JL 

FIG. 10 



US. Patent 0a. 12, 2010 Sheet 11 0114 US 7,813,934 B1 

sUBsCRIBER 0BTAINs “INTERACTIVE DISPLAY INPUT FoRM” 

(vIA INTERNET) 

ENTER INFORMATION AND SELECT THE RESPONSE OR SPECIAL RESPONSES 

I 
STORE ON PORTABLE MEDIUM 

L. 
(‘530 520 V 

LOAD MEDIUM INTO LEAD TRACKING MACHINE. 

STORE DATA FROM RESPONSES ON MEDIUM 

50 4 s \ T 50 ¢ 
DIE-ATTACH FAST AND FILM ADHESIVES AND -> mill-Nlkgggcg 
APPLICATIONS SMART BADGE 

FLIP-CHIP INTERCoNNECTIoN WITH FLEXIBLE 4_ LEAD TRACKING 

CONDUCTIVE ADHESIVE (SOLDER—SUB®) MACHINE WRJTES 
ONTO SMART BADGE 

FLIP-CHIP INTERPosER WITH soLDERABLE 

CONDUCTORS EMBEDDED WITH FLEXIBLE ( 560 
DIELECTRIC (CHIP-COUPLERTM) 

NEEDS 

WAFERIEVELINDCHIESCALE :gggggjgéjgjgg; 
INTERCONNECTION TESTING INTERFACE 

MEMBRANE WITH 4-MIL PITCH CAPABILITY 
SEND LITERATURE AND 

CQNFCRMAL COATING, soLDER-REPLACEMENT SPECIFICATIONS 

CONDUCTIVE ADHESIVE, SURFACE MOUNTING SEND SAMPLES AND/OR 
ADHESIVES AND APPLICATIONS 

ARRANGE 

SUBSTRATE-ATTACH PAsTE AND FILM ADHESIVES DEMONSTRATION 

AND APPLICATIONS 
NEED sALEsPERsoN CALL 

CUSTOM WAFFLE-PACKS (WAFFLEPACKTM) AND :33 ESSgZiZRICING 
CUSTOM JEDEC TRAYs (wAFFLE-TRAYTM) 

UNIVERSAL IEDEC TRAYS (UNI-TRAYTM) AND 
WAFFLEPARTM 

DICING AND GRINDING TAPES WITH Uv 

RELEAsrNG AND CONTROLLED RELEAsING FIGURE 1 1 
PROPERTIES 

OPTICAL ADI-IESIVES AND COATINGS WITH 

ULTRA-LOW SHRINKAGE 





US. Patent 0a. 12, 2010 Sheet 13 0f 14 US 7,813,934 B1 

FROIYI 430 

l 
COLLECT J‘ 435 
PDA 

‘ 

READ DATA f , 
FROM PDA 440 

ACCESS DATA r445 
BAS E/PROCESSOR 

GEN ERATE 
‘ OTHER 

REPORTS 

‘ , " L456 450 

GEN ERATE GENERATE GENERATE 
EMAIL TO E-MAIL TO WEB-SITE 
EXHIBITOR VISITOR POSTING(S) 

K452 K454 K458 
Fig. 13 



US. Patent Oct. 12, 2010 Sheet 14 0114 US 7,813,934 B1 

402,502 
, WELCOME J , 

SCREEN 
(EXHIBITOR) 
(VISITOR) 

504 404 
g ‘ a I 470 

500i EXHIBITOR vISITOR FOLLOW UP 400 
SHOW SHOW SERVICE )405 

SELECTION SELECTION 
I I 

512 412 
L R R 
, REGISTRATION ¢— REGISTRATION 

J 
(514 452w 

510< DATA ENTRY VIRTUAL vISIT 
(LOG IN) ‘- ' (LOG IN) 

450, 
f 457 

REQUEST : REQUEST _ 

REPORT (LOG IN) REPORT (LOG IN) 
560< W J 562 462 

> LOST 464m LOST 
E PASSWORD PASSWORD 

564 

Fig. 14 



US 7,813,934 B1 
1 

TRACKING APPARATUS AND METHOD, AS 
FOR AN EXHIBITION 

This application is a continuation-in-part of Us. patent 
application Ser. No. 09/975,370 ?led Oct. 11, 2001, noW U.S. 
Pat. No. 6,657,543 issued Dec. 2, 2003, Which claims the 
bene?t of: 

Us. Provisional Application Ser. No. 60/240,748 ?led Oct. 
1 6, 2000, 

Us. Provisional Application Ser. No. 60/243,640 ?led Oct. 
26, 2000, 
Us. Provisional Application Ser. No. 60/245,596 ?led Nov. 
3, 2000, 
Us. Provisional Application Ser. No. 60/248,454 ?led Nov. 
14, 2000, 
Us. Provisional Application Ser. No. 60/255,162 ?led Dec. 
13, 2000, 
Us. Provisional Application Ser. No. 60/260,849 ?led Jan. 
10, 2001, 
Us. Provisional Application Ser. No. 60/304,017 ?led Jul. 9, 
2001, 
Us. Provisional Application Ser. No. 60/305,686 ?led Jul. 
16, 2001, 
Us. Provisional Application Ser. No. 60/323,514 ?led Sep. 
19, 2001, and ofU.S. patent application Ser. No. 09/854,722 
?led May 14, 2001, noW U.S. Pat. No. 6,696,954 issued Feb. 
24, 2004. 

This Application further claims the bene?t of: 

Us. Provisional Application No. 60/405,093 ?led Aug. 21, 
2002. 

The present invention relates to a tracking arrangement 
and, in particular, to a tracking apparatus and method useful 
in various environments. 

In a exhibition, convention, trade shoW, product shoW or 
similar environment (usually referred to as an exhibition”), 
many visitors may visit any number of displays, exhibits, 
booths, shoWs, product areas, lectures, seminars, and the like 
(usually referred to as “booths” or “stations”). At each place 
visited the visitor may collect, order and/ or request literature, 
catalogs, sales brochures, data sheets, samples, models, prod 
ucts, additional information, and the like. In addition, each 
sales person, manufacturer, operator, exhibitor or other pro 
prietor of a booth or display (usually referred to as “exhibi 
tors”) desires to meet its customers, potential customers and 
other interested persons (usually referred to as “visitors”) 
face-to-face and discuss their respective interests, products 
and applications and the like. 

The visitors desire to receive the information, samples and 
the like requested at each booth and the exhibitors desire to 
have a record of the visitors, their requests and interests. 
These desires Were addressed by paper forms or informal 
notes, or by the exchange of business cards. Such paper 
records tended to be cumbersome to use and error prone, and 
often took a considerable time to process or Were often mis 
placed or lost. They also involved much manual Work. 

Issuing to each visitor pre-printed mailing labels or an 
embossed plastic card from Which imprints could be made 
mechanically provided some degree of uniformity, but the 
paper records therefrom Were also subject to delay and loss. 
The desire to maintain a complete, accurate and up to date 
record of the visitors and requests Was addressed by auto 
mated or automatic methods of providing such record. HoW 
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2 
ever, conventional methods, even some of the more auto 
mated methods, all have shortcomings that result in less than 
the desired record being provided. 
More sophisticated automatic methods employed bar 

coded labels and/or magnetic stripe cards, each With suitable 
readers. While the cost of such labels and cards is loW, so is the 
information that can be embedded or coded in either of these 
media. In addition, most readers are read-only devices and 
cannot store any additional information in the bar-code label 
or magnetic stripe card. Moreover, the lack of memory capac 
ity in the media tends to make the readers more complex and 
more expensive, and the information that could be printed out 
is consequently limited. 

Moreover, both bar-code and magnetic stripe media 
require a “line-of-sight” or direct communication path 
betWeen media and reader, and the reliability of correct read 
ing is about 80-90%, as anyone Who has gone through a store 
check-out bar-code reader or used a magnetic stripe credit 
card reader Will recogniZe. Repeated passes of the bar-code 
label in front of the bar-code reader and repeated sWipes of the 
credit card through the card reader create delay and annoy 
ance, and can produce record errors. Both are very inconve 
nient When inserted into a plastic badge holder that is clipped 
or pinned to the visitor, because the bar-code label or mag 
netic stripe card must either be repeatedly removed from and 
re-inserted into the badge holder and/or the bar-code reading 
error rate greatly increases due to the badge holder. 

Electronic tracking using radio frequency identi?cation 
(RFID) tags is one Way to overcome the disadvantages of the 
prior art bar-code and magnetic stripe approaches. Prior art 
systems typically do not track visitors along the path of their 
visit and/or do not have reliable, essentially 100% correct 
reader performance, essentially Without the need for human 
intervention, as is desirable for providing complete and accu 
rate records. 

Accordingly, there is a need for a tracking system that can 
track visitors to various exhibit stations, and that can facilitate 
quickly and accurately providing requested information to 
visitors and/ or exhibitors. It Would also be desirable, but is not 
necessary, that such system not require line-of-sight readers. 

To this end, the method of the present invention for con 
ducting an exhibition Wherein a visitor having an encoded tag 
visits a plurality of stations each including an encoded tag 
reader, the method comprises: 

registering a visitor including storing in a database visitor 
information entered on a registration screen accessed via 

the Internet; 
issuing a visitor tag containing visitor information, the 

visitor tag providing at least visitor information in an 
encoded tag format; 

registering exhibitors including storing in a database 
exhibitor information entered on a registration screen 

accessed via the Internet; 
storing exhibitor information of a registered exhibitor in a 
memory of one of a number of respective PDA devices, 
Wherein each respective PDA device has an encoded tag 
reader associated thereWith for receiving information in 
the encoded tag format; 

Whereby information can be communicated betWeen the 
visitor tag and the PDA device When the visitor tag is 
proximate the PDA device such as at one of the plurality 
of stations, 

providing the respective PDA devices, Wherein each PDA 
device includes stored exhibitor information of a respec 
tive registered exhibitor; 

communicating information betWeen the visitor tag and a 
particular PDA device When the visitor tag is proximate 
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the particular PDA device, Wherein visitor information 
from the visitor tag is stored in a memory associated With 
the particular PDA device and/or Wherein exhibitor 
information from the particular PDA device is stored in 
a memory associated With the visitor tag; 

collecting visitor information and exhibitor information 
from ones of the respective PDA devices and/or visitor 
tags after one or more visitor tags have communicated 
With a respective station; 

processing the visitor information and exhibitor informa 
tion collected from ones of the respective PDA devices 
and/or visitor tags in relation to visitor information and/ 
or exhibitor information stored in the database; and 

providing a report including processed exhibitor informa 
tion representative of stations that communicated With a 
visitor tag and/or providing a report including processed 
visitor information representative of visitor tags that 
communicated With a respective station. 

According to another aspect of the invention, a system for 
reading and/or Writing to an encoded tag comprises a PDA 
device including a touch screen for displaying and for enter 
ing information, a memory for storing information and a 
processor operatively coupled to the touch screen for display 
ing information thereon and for receiving information 
entered thereon and to the memory for storing information 
therein and for receiving information stored therein. An 
encoded tag reader provides and/ or receives information 
bearing signals in an encoded tag format, and includes a 
sensor operatively coupled to the encoded tag reader for 
transmitting and/ or receiving the information in an encoded 
tag format. Means couple the PDA device and the encoded tag 
reader, Wherein the processor is operatively coupled to the 
encoded tag reader for processing information represented in 
the information received from an encoded tag via the sensor 
and for causing the encoded tag reader to transmit informa 
tion to the encoded tag via the sensor, and Wherein the pro 
cessor of the PDA device causes information represented in 
the information received from an encoded tag via the sensor 
and encoded tag reader to be displayed on the touch screen 
and to be stored in the memory of the PDA device. 

BRIEF DESCRIPTION OF THE DRAWING 

The detailed description of the preferred embodiments of 
the present invention Will be more easily and better under 
stood When read in conjunction With the FIGURES of the 
DraWing Which include: 

FIG. 1 is a schematic block diagram illustrating an example 
embodiment of a tracking system; 

FIGS. 2, 3A and 3B are schematic diagrams illustrating 
example embodiments of a station of the tracking system; 

FIG. 4 is a schematic block diagram also illustrating an 
example embodiment of a tracking system; 

FIGS. 5A and 5B are schematic block diagrams illustrating 
examples of one or more stations and/or operations thereof 
and useful With a system as described; 

FIG. 6 is a schematic diagram illustrating an example of a 
check out station of the tracking system; 

FIGS. 7A, 7B and 7C are schematic representations of 
memory allocations and relational data base arrangements 
suitable for use With the described embodiments; 

FIGS. 8A and 8B are How chart schematic diagrams of 
examples of utiliZation of the memory allocations and rela 
tional data base arrangements of FIGS. 7A-7C; 

FIG. 9 is a How chart schematic diagram of an example of 
the method of a tracking system; 
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4 
FIGS. 10, 11 and 12 are schematic ?oW chart diagrams 

illustrating an example of the method, and 
FIGS. 13 and 14 are schematic ?oW chart diagrams illus 

trating an example of various aspects of the method of FIGS. 
9-12. 

In the Drawing, Where an element or feature is shoWn in 
more than one draWing ?gure, the same alphanumeric desig 
nation may be used to designate such element or feature in 
each ?gure, and Where a closely related or modi?ed element 
is shoWn in a ?gure, the same alphanumerical designation 
primed may be used to designate the modi?ed element or 
feature. Similar elements may be shoWn in the same ?gure 
designated by different “dash numbers” such as X- l, X-2, and 
so on. It is noted that, according to common practice, the 
various features of the draWing are not to scale, and the 
dimensions of the various features are arbitrarily expanded or 
reduced for clarity. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A system is useful for identifying a visitor at or to a plu 
rality of booths or stations. A smart tag is issued to or asso 
ciated With each visitor, for example, by being attached to a 
badge or carried in a pocket or purse, and is detected or read 
at each booth or station. The smart tag includes at least an 
electronic memory coupled to an antenna by Which informa 
tion from the memory may be transmitted and/ or information 
may be received and stored in the memory. Information stored 
in the smart tag memory may include or relate to, for example, 
the visitor’s identi?cation, interests and/or requested data 
items. 

Smart tag control units (e.g., readers and/or Writers) and 
antenna arrays at the booths or stations communicate With the 
smart tags and may communicate directly or indirectly With 
one or more processors that process the information. Smart 
tag control units and antenna arrays at one or more exits or 
check out stations communicate With the smart tags and com 
municate directly or indirectly With one or more processors 
that process the information, and may provide a record of the 
visitor’s visit to the exhibition to the visitor and/ or exhibitors, 
and/or may initiate the providing of data items. 
As used herein, the folloWing terms are used to include but 

are not limited to: 

“Booth” and/or “station” are used to refer to any booth, 
station, exhibit, display, product area, seminar, lecture, 
demonstration, shoW, performance, and the like that one 
or more visitors may visit at an exhibition. 

“Exhibition” is used to refer to any exhibition, group or 
collection of exhibits or displays, convention, trade 
shoW, product shoW, conference, seminar, museum, or 
similar environment in Which information, education, 
products, services and/or anything else of interest to 
visitors is exhibited, displayed, presented or otherWise 
made available at a plurality of booths or stations, usu 
ally by plural exhibitors or presenters. 

“Exhibitor” is used to refer to each sales person, manufac 
turer, operator, exhibitor, lecturer, presenter, performer, 
or a proprietor of a booth or station. 

“Data item” is used to refer to each and all literature, 
catalog, sales brochure, data sheet, sample, model, prod 
uct, additional information, and the like that a visitor 
may request, order, pick up or otherWise collect ant any 
exhibit and/or exhibition. 

“Electronic gate” is used to refer to an array of antenna in 
combination With a smart tag reader/Writer that commu 
nicates With a smart tag via the antenna array, and Which 
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may also include a display, annunciator or other device 
for providing information in human perceivable form. 
The antenna array may be disposed at an entry point or 
other location of a booth or exhibit for receiving infor 
mation produced from a smart tag that is Within its 
detection region and for transmitting information to be 
stored in the memory of a smart tag Within its detection 
region. 

“Smart tag” is used to refer to an article that includes at 
least an electronic memory Wherein information from 
the memory may be transmitted and/ or information may 
be received and stored in the memory. A “Wireless” type 
smart tag including an antenna is preferred, Wherein the 
information is electromagnetically coupled from or to 
the antenna over a distance or range. HoWever, a “con 
tact” type smart tag, Wherein the information is electri 
cally coupled through physical electrical connections 
made to contacts on the smart tag, may also be utiliZed, 
although it is less convenient. “Encoded tag” includes 
smart tags and other articles having machine-readable 
information encoded therein. Such encoded articles may 
be in the form of a tag, card, label and/or other desired 
form. 

“Visitor” is used to refer to customer(s), potential customer 
(s), client(s), potential client(s), colleague(s), partici 
pant(s), and/or any other interested person(s) and/or 
audience at or to an exhibit and/or exhibition. 

The system and method may be utiliZed, for example, to 
facilitate an exhibitor’ s desire to distribute data items relating 
to its products and/or services, to meet a visitor face-to-face 
and discuss their respective interests, products and applica 
tions and the like, and to provide data items that are or might 
be of interest, and any other interest, as Well as the indepen 
dent, mutual and/or reciprocal interests of visitors. 

FIG. 1 is a schematic block diagram illustrating an example 
embodiment of a tracking system. Electronic gate 100, also 
referred to as a lead tracking machine or gate, is located at a 
booth or station 10. Electronic gate 100 preferably includes a 
display 110, visitor data input means 120 and a processor 150 
Which includes a reader and/or Writer for communicating 
With a smart tag 200. Display 110 typically includes a visual 
display device such as a video or computer monitor, LCD 
display, cathode ray tube, dot-matrix display, touch screen 
display, or any other display providing information in a visual 
form that can be perceived (e.g., seen) by a person. Display 
110 may also include an annunciator, loudspeaker, or other 
sound transducer for providing audible information that can 
be perceived (e.g., heard) by a person. Visitor input means 
120 typically includes a keypad, keyboard, touch pad, light 
pen, or other device by Which a visitor may enter information 
into lead tracking electronic gate/machine 100. 

Processor 150 includes a sensor or encoded tag reader 170 
for at least receiving and decoding information from an 
encoded tag 200 that is Within its detection region. Preferably, 
tag reader 170 receives information transmitted by a smart tag 
200 via an antenna or array of antenna, i.e. When smart tag 200 
is Within a space in Which electromagnetic radiation from its 
antenna 220 is effective to be received by an antenna array of 
the smart tag reader. In addition, and preferably, the smart tag 
reader is a smart tag reader/Writer that also encodes and 
transmits information electromagnetically via its antenna 
array effective to be received by antenna 220 of smart tag 200 
When in the detection region. Such smart tag readers and 
reader/Writer 170 may be of any suitable type including com 
mercially available conventional reader/Writers. 

Decoded information received from smart tag 200 is dis 
played by display 110, typically as a greeting to a visitor that 
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6 
may be personaliZed by including all or part of the informa 
tion read from the visitor’s smart tag 200 in the greeting. The 
greeting may be visual or audible or both. The visitor (or the 
exhibitor or other person) may enter information requests and 
the like, i.e. requests for data items, via input means 120 
Which information is stored in a memory 160 associated With 
processor 150 or is transmitted to smart tag 200 via reader 
Writer 170. In either case, information from smart tag 200 and 
information entered via input means 120 are related and 
stored in a memory, and typically provide a record of a visi 
tor’s visit to booth or station 10. The memory in Which such 
visit record information is stored may be memory 214 of 
smart tag 200, or may be memory 160 of lead tracking 
machine 150, or both. 

Smart tag 200 includes an electronic device 210 and an 
electrical device such as antenna 220 and/or electrical con 
tacts 222 by Which information is provided and/or received. 
Electronic device 210 typically includes an electronic 
memory 214 in Which information is stored and a processor 
212. Processor 212 retrieves and codes information produced 
from memory 214 in a form suitable for communication via 
antenna 220 and/or electrical contacts 222. Preferably, pro 
cessor 210 also codes and provides information received via 
antenna 220 and/or electrical contacts 222 and stores such 
information in memory 214. 

The coding provided by processor 210 may include modu 
lating and demodulating signals for radio frequency commu 
nication and/ or converting information to suitable digital and/ 
or analog signal format for communication via antenna 220 
and/or contacts 222, and may also include converting 
received information to a form, typical a digital format, for 
storage in memory 214. Processor 210 may also perform 
signal synchronization, authorization veri?cation and/or 
encryption/decryption as may be deemed necessary and/or 
convenient. 

Information including related information from smart tag 
200 and from electronic gate 100, e.g., typically information 
that is a record of a visit to a booth or station 10 or to plural 
booths or stations 10, may be provided in tangible form, such 
as being printed on a paper 142 by a printer 140. Such infor 
mation may be produced from memory 140 of processor 150 
or from memory 214 of smart tag 200, or both. Printer 140 
may be a printer to paper, or may be an electronic Writing 
device that provides the information on other tangible media, 
such as ?oppy disks, CDs and other electronic media. Printer 
or other media Writer 140 may be associated With a particular 
station 10 or electronic gate 100, or may be associated With a 
check-out station remote from station 10. Where printer 140 
is remote from station 10, information is communicated 
thereto by conventional communication means including but 
not limited to Wire, cable, optical ?ber, local area netWork 
(LAN), Wide area netWork (WAN), radio transmission, opti 
cal transmission or other suitable means, or any combination 
thereof, With or Without one or more communication hubs. 

FIG. 2 is a schematic block diagram illustrating an example 
embodiment of a station 10 of the tracking system. Electronic 
gate or lead tracking machine or gate 100 therein shoWs 
further detail of the embodiment of FIG. 1. Touch screen 
display 110' provides an easy to use and convenient combined 
display and input means through Which a greeting or other 
message may be provided to a visitor and information and 
requests may be received from the visitor. Keyboard 120, 
Which may be optional in this embodiment, such as a standard 
computer keyboard, provides an alternative input means 
through Which the visitor and/ or exhibitor (or other person) 
may enter information into processor 150. 
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Smart tag reader Writer 170 is illustrated as a reader/Writer 
for Wireless smart tags 200 and so includes an antenna or 
antenna array 172, Which is preferable. Alternatively or addi 
tionally, smart tag reader Writer 170' is illustrated as a reader/ 
Writer for contact-type smart tags 200 and so includes slot 144 
into Which a smart tag 200 is inserted to be read or Written to. 
Reader/Writer 170, 170' may include a collection or “take-in” 
mechanism for collecting smart tags When that reader/Writer 
is utiliZed Where smart tags are to be collected. Printer 140 or 
another media Writing device is directly associated With elec 
tronic gate 100 of FIG. 2. 

FIG. 3A is a schematic diagram illustrating an example of 
a station 10. Electronic gate 100 may be included in a “kiosk” 
type arrangement in Which display 110, keyboard 120 and 
smart tag reader 170 are contained in a common housing. As 
illustrated by the “star-burst” to the left of gate 100, display 
110 provides an audible greeting Wherein speech is synthe 
siZed by processor 150 in response to information read from 
the visitor’s smart tag 200. Speech or voice synthesiZers are 
available from many commercial sources and in many lan 
guages. The visitor’s language preference may be obtained at 
registration and stored in his smart tag badge and then read 
from the smart tag to produce the audible greeting in the 
visitor’s language. 

Also as illustrated, processor 150 processes information 
from smart tag 200 and information entered at electronic gate 
100 to provide a visual greeting. For example, the visitor’s 
name “John Doe” read from smart tag 200 is combined With 
the name of the company “AI Technology” utiliZing gate 100, 
Which is entered via keyboard 120. Processor 150 combines 
those names With a script, Which may also have been entered 
by the company via keyboard 120, to produce the greeting, 
“Thank you for visiting AI Technology, Mr. John Doe.” 

Electronic gate 100 may employ various antenna for com 
municating electromagnetically With smart tag 200. For 
example, an array of antenna 172A are disposed about an 
entranceWay 174 and may include antenna on the sides and 
top thereof and/ or surrounding the opening through Which a 
visitor VT passes. Antennas 172A-1 through 172A-4 of 
antenna array 172A are represented by rectangles and visitor 
VT is represented by a large arroW. Preferably, antenna array 
172A is arranged for detecting smart tags 200 Within 
entranceWay 174 With close to 100% reading rate irrespective 
of the orientation of smart tag 200. Alternatively, gate 100 
may employ a simple loop antenna 172B preferably posi 
tioned for reliably reading smart tags 200 in a preferential 
orientation, such as clipped to the front of a visitor. 

Each station 10 includes a control unit for communicating 
With smart tags When the smart tag is Within the detection 
region of the control unit and its associated antenna array 172. 
Each antenna array 172 typically includes a plurality of 
antenna, typically loop antenna, arranged so that a smart tag 
Within the detection region Will be detected With substantially 
100% reliability. The antenna array typically produces and/or 
is responsive to electromagnetic ?elds having a component in 
each of three orthogonal directions, or at least in directions 
coupling With the antenna of the smart tag in any orientation 
it may be in When in the detection region. 

Each electronic gate 100 has or is assigned an identi?cation 
number that is associated With the exhibitor of that station 10 
(exhibitor identi?cation number) in a relational data base of 
the processor 150 (or a local or central processor LP, CP), and 
Which enables access to exhibitor information such as name, 
address, telephone and facsimile numbers, e-mail and Web 
site addresses, business and produce/service summaries and 
the like. In addition, the exhibitor may associate electronic 
versions of its catalogs, data sheets, literature and other mate 
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8 
rials With its exhibitor number so that such materials may be 
retrieved electronically as needed at an exhibition, e.g., at a 
station 10 or at check out) by using the exhibitor number to 
associate the relevant materials via the relational database. 

In the arrangement of FIG. 3A, a printer 140 may be asso 
ciated With the electronic gate 100 at station 10, although 
other printers or other devices providing a tangible record 142 
of a visitor’s visits could be associated With the station 100 
and/or other stations 10 in a tracking system. 

FIG. 3B is a schematic diagram illustrating an example 
embodiment of a station 10 of the tracking system. Station 10 
is an example embodiment that is portable and so is easily 
transported to and from an exhibition or other event, and 
Which is easily utiliZed in a booth or other form of station 10. 
Lead tracking machine 100 thereof includes the elements and 
function described, for example, in relation to FIGS. 1 and 2 
above. 

Processor 150 is embodied in a hand-held computing 
device, such as a personal digital assistant (PDA) or laptop 
computer or the like. Device PDA includes a touch screen 
110' that provides a display as Well as a means 120 for entry 
of information or data, i.e. a data entry device 120. Device 
PDA is operatively coupled, e.g., electrically coupled, to a 
printer 140 for providing a printed receipt 142 of information 
processed by processor 150 of the PDA. In a typical instance, 
the PDA and printer 140 are arranged so that the PDA “docks” 
(i.e. mounts) onto printer 140 in a standardized Way. For 
example, printer 140 as illustrated has grips 144 and 146 
extending from a surface thereof for holding the PDA in a 
“docked” position on printer 140. One of the grips, e.g., grip 
146, may include electrical contacts disposed to electrically 
contact corresponding contacts on the PDA, e.g., for commu 
nicating electrical signals such as data and poWer signals 
therebetWeen When the PDA is “docked” to printer 140 . Alter 
natively, the coupling betWeen device PDA and printer 140 
may be by Wireless, RF, infrared, optical or other means of 
communication. Alternatively, the docking means may 
include a slot, strap, port, recess, cradle and/or any other 
arrangement for holding the PDA device and printer in a 
desired positional relationship. 

Sensor or encoded tag/badge reader 170 is disposed in a 
Wand or other hand-holdable housing 171. Sensor or tag 
reader 170 is coupled to processor 150 via electrical cable 176 
and connector 178 that plugs into a corresponding electrical 
connector of printer 140 to connect therethrough, e.g., via 
connections in one of docking grips 144, 146, to the PDA 
including processor 150. Preferably, sensor 170 is a smart tag 
reader/Writer 170 that includes in housing 171 an antenna 172 
and a tag reader circuit 173. Typically, antenna 172 comprises 
several turns (loops) of Wire connected at its ends to circuit 
173 Which is disposed on a printed circuit Wiring board made 
in a conventional manner. Sensor 170 communicates, e.g., 
With smart tags of the Wireless type that are brought Within its 
detection range, typically several centimeters. 

It is noted that smart tag reader 170 may be a smart tag 
reader 170, i.e. apparatus that receives information from a 
smart tag and/or badge, or may be a smart tag reader/Writer 
170, i.e. apparatus that receives information from a smart tag 
and/or badge and transmits information to a smart tag and/or 
badge. In both cases, smart tag reader 170 and/or reader/ 
Writer 170 communicates With a smart tag, e.g., via an 
antenna that is Within range for Wireless communication With 
a Wireless smart tag and/or via contacts for communication 
With a contact-type smart card. 
When an exhibitor registers as is described beloW, the 

exhibitor information provided is loaded into the memory of 
a PDA, e.g., prior to the exhibition in the case of an exhibitor 
































